We treated an unusual case of internal resorption of the maxillary left lateral incisor seen in a 15-year-old female. The patient was referred to our clinic complaining of repeated cold pain and spontaneous pain in the maxillary left lateral incisor region. An intraoral examination revealed that the tooth was a microdont with a large tubercle, with a pink spot observed in the mesiopalatal area, while radiograph revealed an unusual radiolucent lesion in the cervical area of the affected tooth. Our diagnosis was internal resorption and the affected tooth symptoms ceased after a pulpectomy was performed. Over the next 3 years, periodical examinations performed at 3-month intervals did not reveal further resorption.
known to be similar to those of internal resorption, such as a pink coronal discoloration, and absence of pain, except in cases with pulpal or periodontal infection, while the radiographic features are also comparable 4) . The major difference between invasive cervical resorption and internal resorption is that the former is initiated by a periodontal lesion, which can be identified in a clinical examination 8) . Herein, we report a rare case of cervical internal resorption of the maxillary lateral incisor treated in a 15-year-old female patient.
Case report
A 15-year-old female was referred to the Pedodontic Clinic of Osaka University Dental Hospital with the chief complaint of cold pain in the maxillary left lateral incisor region. She underwent operations at 4Y2M (lip closure) and 10Y2M (bone grafting) for a cleft lip and palate in the left palatal region. At the time of the initial visit, she had been receiving orthodontic treatment and the affected tooth was under traction, though there were no other apparent health problems. An oral examination revealed that
Introduction
Tooth resorption is generally differentiated into internal or external resorption 1) . Internal resorption, which is typically asymptomatic, can be identified using routine radiographic examinations as a uniform round to oval enlargement of the canal 2) , though it is often misdiagnosed as external root resorption 3) . Further, a pink discoloration can be identified when the internal resorption is located in the coronal region. External resorption has been classified as external surface resorption, external inflammatory root resorption, replacement resorption, and ankylosis 1) , and can be further divided into invasive cervical resorption, which is an uncommon form of external resorption without any external signs, that is usually detected by a routine radiographic examination 4) . Such invasive cervical resorption has also been termed internal-external resorption 5) , extracanal root resorption 6) , and cervical external resorption 7) , and its clinical features are
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Case Report the affected tooth was a microdont with a large tubercle, with pink discoloration seen in the mesiopalatal area ( Fig. 1) . A periapical radiograph revealed resorption in the cervical area of the crown of the affected tooth ( Fig. 2) , which was positive in a vitality test, and there was no periodontal lesion visualized in the area around the tooth. However, a pulp stone was identified at the cervical third of the root of the adjacent central incisor and root resorption of the apex areas of nearly all of the teeth was also detected. First, we removed the thin enamel from the affected tooth to confirm the lesion, which clarified the presence of granulation tissue below the area of pink discoloration (Fig. 3) . Next, a pulpectomy was carried out using a conventional method, with calcium hydroxide paste (Vitapex ® ) applied and glass-ionomer cement used to fill in the access cavity. At 1-month follow-up, the patient did not have any symptoms in the affected area and no abnormal findings were identified (Fig. 4) . Thereafter, the root canal was filled with gutta-percha point by lateral condensation method, followed by the periodical examinations conducted at 3-month intervals for 3 years, and during this period further resorption could not be identified (Fig. 5) .
Discussion
Internal resorption and external cervical resorption are commonly confused and misdiagnosed, however, since these are totally different pathological processes with different treatment protocols, correct diagnosis is essential 9) . Fuss et al. 10) classified root resorption based on stimulation factors as pulpal infection resorption, periodontal infection resorption, orthodontic pressure resorption, impacted tooth or tumor pressure resorption, and ankylotic resorption. Our radiographic examination of the present patient did not show typical internal resorption, while it resembled that caused by a lesion associated with periodontal infection resorption, which is also termed cervical external resorption. An appropriate diagnosis of cervical external resorption is considered difficult, especially in cases where the lesion is located close to the gingival margin, which do not show external signs, but rather a pink discoloration of the tooth crown 7) . Pink discoloration of the lingual surface of the affected tooth was seen in the present case, which indicated the presence of inflamed pulp tissue, and is characteristic of internal resorption. On the other hand, inflamed periodontal granulation tissue in cases of external resorption had been reported to produce discoloration similar to that seen with internal resorption 1) . In the present case, there was no periodontal lesion identified and the radiolucent area was located at the tooth crown, which indicated that the resorption was not external but rather the internal resorption.
The cervical resorption was described as one of the possible complications in the patients with bone grafting of alveolar clefts, and the resorption is progressive in nature with a characteristic localization in the cervical area of the tooth 11) . The possible etiologic factor of the resorption is regarded as the exposure and injury of the cementum tissue in the cervical region during the operation, especially the early cases before the age of 12 12) . In addition, the cervical resorption was considered to be sometimes diagnosed several years after a combined surgical and orthodontic therapy in patients with cleft lip and palate 13) . The frequency of the cervical resorption in the patients with bone grafting was reported to be approximately 5% (15 teeth in 292 bone grafted cleft), of which 13 and 2 of the affected teeth was the canine and the lateral incisors, respectively 14) . The bone grafting operation was carried out at the age of 10 in the present case, which may enhance the possibility of the cervical resorption. It has been suggested that internal resorption can occur as the result of trauma, infection of the dental pulp, and extreme heat 3) , however, it is difficult to speculate the etiologic factor of resorption in the present case. Kinomoto et al. 15) reported a case of internal resorption associated with inadequate caries removal and orthodontic therapy, which was concluded to be caused by irritation to the pulp tissue. There were no caries lesions identified in the present case, but the patient was undergoing orthodontic treatment at the initiation of resorption. In addition, the period of time when spontaneous pain was first recognized was consistent with the time when the orthodontist started to rotate the affected tooth. We concluded that there are several possible etiologic factors that may have caused resorption in the present case, among which orthodontic force might have been one of the important factors.
